Objective -The aim of the study is to test the hypothesis that freehand humanfigure drawing (HFD), can be used as a complementary screening instrument to differentiate between demented elderly people and healthy elderly controls in population based studies. Method -UFD was examined in 668 elderly (~75 years of age) participants from an epidemiological study in Stockholm, who were asked to draw a human figure. The drawings were analysed on the content ofbody details and structural characteristics.
Several screening techniques have been developed to identify cognitive dysfunction in old age. With the non-verbal human-figure drawing (HFD) task, as a complement to verbal population screening tests, we aim to show the capacity of the HFD test to discriminate between demented and non-demented people as well as between people with different degrees of dementia severity.
Dementia can have many different causes and among them three main types have been distinguished: Alzheimer's disease, vascular dementia, and secondary dementia. 1 Epidemiological research shows that Alzheimer's disease is the most common, accounting for 45-50% of cases, and vascular dementia the next most common with 20-33% of cases! They are both characterised by memory loss and a cognitive global decline. Furthermore, the presence of clinical symptoms, such as aphasia, apraxia, agnosia, visuo spatial and constructional disabilities, characterise these conditions.?"
Drawing and constructional ability require accurate perception and good motor performance, so the technique may have potential for assessing regression of cognitive function."
A qualitative appraisal of the details in the drawing indicates that, for instance, arms, legs, eyes, nose, ears, and mouth are receptors of external stimuli for information and communication. It has been noted that the absence of anyone of these from the drawing can indicate the beginning of cognitive deterioration.t"
The HFD has, in our earlier studies, been shown to have excellent validity as well as interscorer and test-retest reliability. Also it was noted that the number of body details decrease in a fixed order with decreasing cognitive functioning." 13 A short version of the HFD containing 15 body details was shown to discriminate between elderly people with and without cognitive impairment, as well as between demented and non-demented subjects and different levels of dementia severity, but this was in highly selected groups. "
To follow on from this, the HFD can be suggested as a complementary instrument for screening for cognitive impairment in population based studies.
The aim of this study is to test the hypothesis that HFD can be used as a complementary screening instrument to differentiate between demented elderly people and healthy elderly controls in population based studies.
Patients and methods

SUBJECTS
This study is a part of the Kungsholmen project which involves persons aged 75 and above (mean age 85.1 (SD 5.4)) living in a district of Stockholm. About eight out of 10 (81 %) were women. Details of the diagnostic and staging procedure as well as the study design have been given elsewhere. 15 From the population of 2368 people, 1810 were screened with the mini-mental state examination (MMSE). 16 Those with MMSẼ 23/30 were matched for age and sex with a control group (MMSE~24/30) and were followed up in a case-control study (n = 668).
The DSM-III-R 17 criteria were used to deter- 
PERFORMANCE AND SCORING OF THE FIGURE DRAWING
All subjects were instructed to draw a human figure. The administration of the HFD was carried out by a trained person who did not take part in the interpretation of the test or in the clinical assessment and diagnosis.
The HFD was scored dichotomously with 1 point if the item being considered was present and 0 if the item was absent. It was classified according to Goodenough" "draw-a-man" test after modification for old age ' 2 -' 4(see appendix for explanation of the terms).
Because the number of men in this study of very old people was low we did not have sufficient sample size to study significant differences by sex.
STATISTICAL METHODS
The statistics used were t tests and ANOVA (one way analysis of variance) to study whether the observed differences in body details or in structural characteristics can be attributed to chance or whether there is reason to suspect 
DIFFERENTIAL ANALYSES
The hierarchical level in the HFD (see appendix for explanation of terms) decreased from correct proportions (non-demented), to stick figure/headfooter in severe dementia (table 2) . The height decreased significantly (P < 0.001) with the progression of the dementia, from 10.9 em in the non-demented group to 7.0 ern in the severely demented group, while the centredness increased (table 2) with the figure approximately centred (49%), or centred in the upper part (18%) in the non-demented group, to figures placed in the centre in the upper part of the sheet (23%), or mostly, in the upper left hand corner (24%) in those with dementia.
The decreasing number of essential details seen for the demented compared with the nondemented group showed the greatest difference within the detail "two arms" with 90% in non-demented compared with 50% in the demented. The "head" had only 8% difference between non-demented and demented people. The differences between the groups were significant at least at the 0.01 level (table 3) .
The essential details in the HFD were present in 58-100% in questionable dementia, 45-93% in mild dementia, 39-86% in moderate dementia, and 0-50% in severe dementia (fig 1) . The dementia severity stages were significantly different at the P = 0.001 level.
There were no significant differences between the two diagnostic dementia groups (Alzheimer's disease, vascular dementia), either in body details (essential details, hierarchical level) or in structural characteristics (height, centredness, position). The response rate was 42% for the Alzheimer group compared with 35% for the group with vascular dementia (table 4) . 
Essential body details
The drawings from the vascular demented group contained more details with two exceptions: nose with 39% and 2 arms with 44% in vascular dementia compared with 50% and 52% respectively in Alzheimer's disease (table  4) . The participation rate for the HFD in the different age groups varied from 84% in those aged 75-79, down to 56% in the 85-89 year age group (table 5) .
When looking at the hierarchical level of the HFD, a significant decrease (P < 0.01) was observed with increasing age. Up to 90 years of age the figures were drawn in two dimensions. In those aged 90 and over they were either classified as stick figures or as "headfooters" (table 5) .
Among the structural characteristics the height did not change significantly with increasing age. The mean (SD) centredness increased continually but not significantly with age from 1.6 (1.5) ern in the youngest to 2.4 (1.8) em in those over 90. The position of the drawing changed with age from being approximately centred on the page up to 84 years of age to its appearance in the upper centre part or to the left hand side of the sheet in those aged 90 or more (table 5) .
There were significant differences (P < 0.05) with age for the presence of some of the essential details, such as -"trunk", "2 legs" and "2 arms", and "2 eyes" (fig 2) .
In summary, the HFD can help to differentiate between non-demented persons and people with dementia. It can also help to differentiate between dementia of different severities, with the body details as well as with the structure.
The number of body details decreased significantly with age, and the position on the sheet became further from the centre. The age influence is more pronounced after age 90.
Discussion
This study was designed to contribute to an understanding of figure drawings as a complement to cognitive screening instruments in the elderly. We hoped to be able to differentiate between drawings from non-demented and demented people as well as between dementia types -namely, Alzheimer's disease and vascular dementia. Our results show that HFD can differentiate between non-demented people and demented people with different degrees of dementia in a population group. Similar results were found in an earlier study," but there the groups were highly selected (dementia investigation unit, nursing home, extremely healthy controls).
In our study we have found that the cognitively intact subjects produced drawings that were bigger and approximately centred on the paper. Among the 75/457 (16%) persons drawing small figures (~5.1 em), 39% were drawn by persons with moderate dementia and 25% by those with severe dementia.
When the centredness in this study is examined a pattern emerges whereby the healthy elderly people's drawings tend to be centred, questionable and mildly demented people use the centre but upper part of the paper, and moderately to severely demented people use the upper left hand corner. This position (upper left hand of the paper) is characteristic for subjects who are markedly anxious or regressed and indicates a tendency to keep away from new experiences and a desire to return to the past seeking for emotional satisfaction." This could be true for persons with a dementia disease. Previous reports agree with us," 21 in that drawings done by elderly institutionalised persons are more incomplete, lack good proportions, and are smaller in height than those done by younger and healthier people.
Our material also showed that 226 of 243 individuals who had drawn all the seven essential details in the HFD were non-demented. This is in accordance with Buck, who found that absence of essential details in the HFD can indicate an intellectual deterioration. 11 No difference in drawing capacity was seen between the group with Alzheimer's disease and those with vascular dementia. This result is in agreement with most of the previous research on the neuropsychological differentiation of Alzheimer's disease and vascular dementia," though there are some findings that support a different view.23
Conclusion
The results show quite clearly that the body details and the height decrease with decreasing cognitive function, whereas the centredness increases with decreasing cognitive functioning. Demented persons placed their figures in the upper left hand corner of the sheet, whereas Ericsson, Hillerds, Holmen, Winblad mostly well centred figures are drawn by non-demented persons.
The HFD can help to differentiate between demented and non-demented as well as between dementia of different severity. However, the HFD does not help us to discriminate between Alzheimer's disease and vascular dementia. Age has an influence on the HFD as after age 90 most of the variables regress to a smaller or more primitive form.
According to our results, the HFD could be useful when screening for cognitive dysfunction and as a tool added to the clinical diagnosis to differentiate dementia from nondementia, and different grades of dementia from normal aging.
